Basic science going clinical: molecularly targeted therapy of chronic myelogenous leukemia.
Imatinib (STI571), a 2-phenylaminopyrimidine, specifically inhibits the tyrosine kinase activity of Abl, Kit, and platelet-derived growth factor receptor. Clinical trials in chronic myelogenous leukemia (CML), characterized by the constitutively active Bcr-Abl tyrosine kinase, and gastrointestinal stromal tumors, characterized by activating mutations of Kit, have shown excellent results. This success is proof of principle for the concept of molecularly targeted therapy: rational treatment based on the recognition of the causal lesion responsible for malignant growth. In this manuscript, the preclinical and clinical development of imatinib for the treatment of CML will be reviewed. Room will be given to problems and challenges that may be typical of molecularly targeted therapy in general, such as the emergence of resistance as a result of point mutations. Last, the question will be addressed, why imatinib is so successful, and whether its success might be reproducible in other malignant conditions.